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(54) OPTICAL ACCESS DEVICE AND OPTICAL ACCESS SYSTEM

(67)  The present invention relates to the communi-
cations field, and provides an optical access device and
an optical access system, so as to implement function
independence and standardization of the optical access
system by implementing standardization of the optical
access device, and to improve use flexibility of the optical
access system. The system includes a switching unit, at
least two optical access devices, a network integrated
processor, and a controller that are connected to the
switching unit. The optical access device decapsulates
an upstream data frame to obtain a payload, encapsu-
lates the payload into a first upstream Ethernet frame,
and then sends the first upstream Ethernet frame to the
switching unit. The switching unit is configured to: send

the first upstream Ethernet frame to the network integrat-
ed processor if the first upstream Ethernet frame is user
data, or send the first upstream Ethernet frame to the
controller if the first upstream Ethernet frame is manage-
ment data; and receive and send a second upstream
Ethernet frame. The network integrated processor proc-
esses the first upstream Ethernet frame according to a
received protocol parse instruction to obtain the second
upstream Ethernet frame, and sends the second up-
stream Ethernet frame to the switching unit. The control-
ler sends the protocol parse instruction to the network
integrated processor after determining the protocol parse
instruction according to the first upstream Ethernet
frame.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to the communi-
cations field, and in particular, to an optical access device
and an optical access system.

BACKGROUND

[0002] With continuous development of communica-
tions technologies, an optical communications technol-
ogy is increasingly widely applied. Correspondingly, a
conventional network access device gradually develops
into an optical access device.

[0003] An existing optical access device is generally a
self-contained optical access device, and all optical ac-
cess devices from manufacturers have dedicated proto-
cols, dedicated interface standards, and the like of the
optical access devices. For example, as shown in FIG.
1, an optical access device may include an optical access
unit, two switching and control units, and an upstream
unit. Specifically, after processing a received data frame,
the optical access unit sends the data frame to one of
the two switching and control units, and after performing
complex switching processing on the data frame (for ex-
ample, parsing, changing, forwarding, and switching the
data frame), the switching and control unit sends the data
frame to an Ethernet by using the upstream unit. In ad-
dition, the switching and control unit further needs toman-
age and control the optical access device. The switching
and control unit usually interacts with another unit by us-
ing a dedicated protocol and a dedicated interface stand-
ard of the switching and control unit.

[0004] However, the existing optical access device is
a self-contained optical access device, and all optical ac-
cess devices from manufacturers have different dedicat-
ed protocols and different dedicated interface standards.
Therefore, standardization of the optical access device
is restricted, and the optical access device has relatively
poor use flexibility.

SUMMARY

[0005] Embodiments of the present invention provide
an optical access device and an optical access system,
so as to implement function independence and stand-
ardization of the optical access system by implementing
standardization of the optical access device, and to im-
prove use flexibility of the optical access system.
[0006] To achieve the foregoing objectives, the follow-
ing technical solutions are used in the embodiments of
the present invention:

[0007] According to a first aspect, an embodiment of
the present invention provides an optical access system,
where the optical access system includes at least two
optical access devices, a switching unit connected to the
at least two optical access devices, and a network inte-

10

15

20

25

30

35

40

45

50

55

grated processor and a controller that are connected to
the switching unit;

each of the at least two optical access devices is config-
ured to: receive an upstream data frame, decapsulate
the upstream data frame according to a first protocol to
obtain a payload of the upstream data frame, encapsu-
late the payload into a first upstream Ethernet frame ac-
cording to an Ethernet protocol, and send the first up-
stream Ethernet frame to the switching unit;

the switching unit is configured to: receive the first up-
stream Ethernet frame sent by at least one of the at least
two optical access devices, and send the first upstream
Ethernet frame to the network integrated processor if the
first upstream Ethernet frame is user data, or send the
first upstream Ethernet frame to the controller if the first
upstream Ethernet frame is management data; and re-
ceive a second upstream Ethernet frame sent by the net-
work integrated processor, and send the second up-
stream Ethernet frame, where the second upstream Eth-
ernet frame is an Ethernet frame obtained by processing
the first upstream Ethernet frame by the network inte-
grated processor;

the network integrated processor is configured to: receive
the first upstream Ethernet frame sent by the switching
unit, receive a protocol parse instruction sent by the con-
troller, process the first upstream Ethernet frame accord-
ing to the protocol parse instruction to obtain the second
upstream Ethernetframe, and send the second upstream
Ethernet frame to the switching unit; and

the controller is configured to: receive the first upstream
Ethernet frame sent by the switching unit, determine the
protocol parse instruction according to the first upstream
Ethernet frame, and send the protocol parse instruction
to the network integrated processor.

[0008] With reference to the first aspect, in a first pos-
sible implementation of the first aspect, the switching unit
includes at least one switch.

[0009] With reference to the first possible implemen-
tation of the first aspect, in a second possible implemen-
tation of the first aspect, the switching unitincludes a first
switch connected to the at least two optical access de-
vices, a second switch connected to the network inte-
grated processor, a third switch connected to the con-
troller, and a fourth switch connected to each of the first
switch, the second switch, and the third switch.

[0010] With reference to the second possible imple-
mentation of the first aspect, in a third possible imple-
mentation of the first aspect, each optical access device
is connected to the first switch by using a high-speed
data cable or an optical fiber.

[0011] With reference to the second possible imple-
mentation of the first aspect, in a fourth possible imple-
mentation of the first aspect, each optical access device
is an optical access device line card, the first switch is a
switch line card, and the optical access device line card
is connected to the switch line card by using a backplane.
[0012] With reference to the second possible imple-
mentation of the first aspect, in a fifth possible implemen-
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tation of the first aspect, each optical access device is
an optical module, and the optical module is connected
to a port of the first switch by using an interface of the
optical module.

[0013] According to a second aspect, an embodiment
of the present invention provides an optical access sys-
tem, where the optical access system includes at least
two optical access devices, a switching unit connected
to the at least two optical access devices, and a network
integrated processor and a controller that are connected
to the switching unit;

each of the at least two optical access devices is config-
ured to: receive a first downstream Ethernet frame sent
by the switching unit, decapsulate the first downstream
Ethernet frame according to an Ethernet protocol to ob-
tain a payload of the first downstream Ethernet frame,
encapsulate the payload into a downstream data frame
according to a first protocol, and send the downstream
data frame;

the switching unit is configured to: receive a second
downstream Ethernetframe, and send the second down-
stream Ethernet frame to the network integrated proces-
sorifthe second downstream Ethernet frameis user data,
or send the second downstream Ethernet frame to the
controller if the second downstream Ethernet frame is
management data; and receive the first downstream Eth-
ernet frame sent by the network integrated processor,
and send the first downstream Ethernet frame to at least
one of the at least two optical access devices according
to a sending policy, where the first downstream Ethernet
frame is an Ethernet frame obtained by processing the
second downstream Ethernet frame by the network inte-
grated processor;

the networkintegrated processoris configured to: receive
the second downstream Ethernet frame sent by the
switching unit, receive a protocol parse instruction sent
by the controller, process the second downstream Eth-
ernet frame according to the protocol parse instruction
to obtain the first downstream Ethernet frame, and send
the first downstream Ethernet frame to the switching unit;
and

the controller is configured to: receive the second down-
stream Ethernet frame sent by the switching unit, deter-
mine the protocol parse instruction according to the sec-
ond downstream Ethernet frame, and send the protocol
parse instruction to the network integrated processor.
[0014] With reference to the second aspect, in a first
possible implementation of the second aspect, the
switching unit includes at least one switch.

[0015] With reference to the first possible implemen-
tation of the second aspect, in a second possible imple-
mentation of the second aspect, the switching unit in-
cludes a first switch connected to the at least two optical
access devices, a second switch connected to the net-
work integrated processor, a third switch connected to
the controller, and a fourth switch connected to each of
the first switch, the second switch, and the third switch.
[0016] With reference to the second possible imple-
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mentation of the second aspect, in a third possible im-
plementation of the second aspect, each optical access
device is connected to the first switch by using a high-
speed data cable or an optical fiber.

[0017] With reference to the second possible imple-
mentation of the second aspect, in a fourth possible im-
plementation of the second aspect, each optical access
device is an optical access device line card, the first
switch is a switch line card, and the optical access device
line card is connected to the switch line card by using a
backplane.

[0018] With reference to the second possible imple-
mentation of the second aspect, in a fifth possible imple-
mentation of the second aspect, each optical access de-
vice is an optical module, and the optical module is con-
nected to a port of the first switch by using an interface
of the optical module.

[0019] According to a third aspect, an embodiment of
the present invention provides an optical access device,
where the optical access device includes a first data en-
capsulation module, a data scheduling module connect-
ed to the first data encapsulation module, and a second
data encapsulation module connected to the data sched-
uling module;

the first data encapsulation module is configured to: re-
ceive an upstream data frame, decapsulate the upstream
dataframe according to afirst protocol to obtain a payload
of the upstream data frame, and send the payload to the
data scheduling module;

the data scheduling module is configured to: receive the
payload sent by the first data encapsulation module, and
send the payload to the second data encapsulation mod-
ule according to bandwidth of the first data encapsulation
module and bandwidth of the second data encapsulation
module; and

the second data encapsulation module is configured to:
receive the payload sent by the data scheduling module,
encapsulate the payload into a first upstream Ethernet
frame according to an Ethernet protocol, and send the
first upstream Ethernet frame.

[0020] With reference to the third aspect, in a first pos-
sible implementation of the third aspect, the optical ac-
cess device is an optical access device line card.
[0021] With reference to the third aspect, in a second
possible implementation of the third aspect, the optical
access device further includes an optical transceiver
module connected to the first data encapsulation module,
and the upstream data frame is an optical signal;

the optical transceiver module is configured to: receive
an electrical signal sent by an optical network device con-
nected to the optical access device, convert the electrical
signal into the optical signal, and send the optical signal
to the first data encapsulation module; and

the optical access device is an optical module.

[0022] According to a fourth aspect, an embodiment
of the present invention provides an optical access de-
vice, where the optical access device includes afirst data
encapsulation module, a data scheduling module con-
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nected to the first data encapsulation module, and a sec-
ond data encapsulation module connected to the data
scheduling module;

the second data encapsulation module is configured to:
receive a first downstream Ethernet frame, decapsulate
the first downstream Ethernet frame according to an Eth-
ernet protocol to obtain a payload of the first downstream
Ethernet frame, and send the payload to the data sched-
uling module;

the data scheduling module is configured to: receive the
payload sent by the second data encapsulation module,
and send the payload to the first data encapsulation mod-
ule according to bandwidth of the second data encapsu-
lation module and bandwidth of the first data encapsula-
tion module; and

the first data encapsulation module is configured to: re-
ceive the payload sent by the data scheduling module,
encapsulate the payload into a downstream data frame
according to a first protocol, and send the downstream
data frame.

[0023] With reference to the fourth aspect, in a first
possible implementation of the fourth aspect, the optical
access device is an optical access device line card.
[0024] With reference to the fourth aspect, in a second
possible implementation of the fourth aspect, the optical
access device further includes an optical transceiver
module connected to the first data encapsulation module,
and the downstream data frame is an optical signal;
the optical transceiver module is configured to: receive
the optical signal sent by the first data encapsulation
module, convert the optical signal into an electrical signal,
and send the electrical signal to an optical network device
connected to the optical access device; and

the optical access device is an optical module.

[0025] The embodiments of the present invention pro-
vide the optical access device and the optical access
system. The optical access system includes the at least
two optical access devices, the switching unit connected
to the atleast two optical access devices, and the network
integrated processor and the controller that are connect-
ed to the switching unit. Each of the at least two optical
access devices is configured to: receive the upstream
data frame, decapsulate the upstream data frame ac-
cording to the first protocol to obtain the payload of the
upstream data frame, encapsulate the payload into the
first upstream Ethernet frame according to the Ethernet
protocol, and send the first upstream Ethernet frame to
the switching unit. The switching unit is configured to:
receive the first upstream Ethernet frame sent by the at
least one of the at least two optical access devices, and
send the first upstream Ethernet frame to the network
integrated processor if the first upstream Ethernet frame
is user data, or send the first upstream Ethernet frame
to the controller if the first upstream Ethernet frame is
management data; and receive the second upstream
Ethernet frame sent by the network integrated processor,
and send the second upstream Ethernet frame, where
the second upstream Ethernet frame is the Ethernet
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frame obtained by processing the first upstream Ethernet
frame by the network integrated processor. The network
integrated processor is configured to: receive the first
upstream Ethernet frame sent by the switching unit, re-
ceive the protocol parse instruction sent by the controller,
process the first upstream Ethernet frame according to
the protocol parse instruction to obtain the second up-
stream Ethernet frame, and send the second upstream
Ethernet frame to the switching unit. The controller is
configured to: receive the first upstream Ethernet frame
sent by the switching unit, determine the protocol parse
instruction according to the first upstream Ethernet
frame, and send the protocol parse instruction to the net-
work integrated processor.

[0026] According to the optical access system provid-
ed in the embodiments of the present invention, because
the optical access device in the optical access system
merely simply decapsulates and encapsulates the up-
stream data frame, and does not need to perform com-
plex processing on the upstream data frame (for exam-
ple, parsing, changing, forwarding, and switching the up-
stream data frame), a switching and control unit no longer
needs to be disposed in the optical access device as that
in the prior art, and the optical access device no longer
needs a dedicated protocol and a dedicated interface
standard. In addition, because all external interfaces of
the optical access device in the optical access system
use standard protocols, the optical access device can
provide a standardized external interface. Furthermore,
because functions such as switching, processing, and
control in the optical access system are implemented by
standardized devices, each of these standardized devic-
es can provide a standardized external interface, and
these standardized devices interact with each other with-
out using a dedicated protocol and a dedicated interface
standard. Therefore, in the embodiments of the present
invention, function independence and standardization of
the optical access system can be implemented by imple-
menting standardization of the optical access device, and
use flexibility of the optical access system is further im-
proved.

BRIEF DESCRIPTION OF DRAWINGS

[0027] To describe the technical solutions in the em-
bodiments of the presentinvention or in the prior art more
clearly, the following briefly describes the accompanying
drawings required for describing the embodiments or the
prior art. Apparently, the accompanying drawings in the
following description show merely some embodiments
of the present invention, and a person of ordinary skill in
the art may still derive other drawings from these accom-
panying drawings without creative efforts.

FIG. 1is a schematic structural diagram of an optical
access device in the prior art;

FIG. 2 is a first schematic diagram of an architecture
of an optical access system according to an embod-



7 EP 3 309 978 A1 8

iment of the present invention;

FIG. 3 is a second schematic diagram of an archi-
tecture of an optical access system according to an
embodiment of the present invention;

FIG. 4 is a third schematic diagram of an architecture
of an optical access system according to an embod-
iment of the present invention;

FIG. 5 is a schematic diagram of a form of an optical
module according to an embodiment of the present
invention;

FIG. 6 is a first schematic structural diagram of an
optical access device according to an embodiment
of the present invention; and

FIG. 7 is a second schematic structural diagram of
an optical access device according to an embodi-
ment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0028] The following clearly and completely describes
the technical solutions in the embodiments of the present
invention with reference to the accompanying drawings
in the embodiments of the presentinvention. Apparently,
the described embodiments are merely some but not all
of the embodiments of the present invention. All other
embodiments obtained by a person of ordinary skill in
the art based on the embodiments of the present inven-
tion without creative efforts shall fall within the protection
scope of the present invention.

[0029] In the embodiments of the present invention,
terms "first" and "second" are merely used to distinguish
between different technical features at different stages
in technical features of a same type, but cannot be un-
derstood as an indication or implication of relative impor-
tance or an implicit indication of a quantity of indicated
technical features. Therefore, a technical feature limited
by "first" or "second" may explicitly or implicitly include
one or more technical features. In description of the em-
bodiments of the present invention, "multiple" generally
means two or more unless otherwise stated.

[0030] The character "/" in this specification generally
indicates an "or" relationship between associated ob-
jects. For example, A/B generally indicates A or B.
[0031] An optical access device provided in the em-
bodiments of the present invention may be applied to an
optical access system, and the optical access system
may be applied to an optical network in which an optical
fiberis used for communication. For example, inan actual
application scenario of optical fiber communication, a us-
er terminal sends upstream data to an optical network.
An optical network device on one side of the user terminal
converts an electrical signal thatis received by the optical
network device and that is sent by the user terminal into
an optical signal, and sends the optical signal to an optical
access device on one side of the user terminal. After
simply scheduling, decapsulating, and encapsulating the
optical signal, the optical access device transmits the op-
tical signal to a switching unit. The switching unit sends
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the optical signal to a network integrated processor and
a controller for processing. After processing the optical
signal, the network integrated processor and the control-
ler transmit the optical signal to an Ethernet. In this way,
upstream data transmission by the user terminal is im-
plementedinthe optical network. A transmission medium
of the optical signal may be an optical fiber, the optical
signal may be a data frame whose carrier is a light wave,
and the electrical signal may be a data frame whose car-
rier is an electromagnetic wave.

[0032] It should be noted that in the foregoing, up-
stream data transmission by the user terminal is merely
used as an example to describe data transmission in the
optical network. A process of downstream data transmis-
sion by the user terminal is basically symmetric to the
process of upstream data transmission by the user ter-
minal. For details, refer to related description in the fol-
lowing embodiments. Details are not described herein.
[0033] Inthe optical access system provided in the em-
bodiments of the present invention, because the optical
access device inthe optical access system merely simply
decapsulates and encapsulates a frame (including an
upstream data frame and a first downstream Ethernet
frame mentioned in the following embodiments) received
by the optical access device, and does not need to per-
form complex processing on the frame (for example,
parsing, changing, forwarding, and switching the frame),
a switching and control unit no longer needs to be dis-
posed in the optical access device as that in the prior art,
and the optical access device no longer needs a dedi-
cated protocol and a dedicated interface standard. In ad-
dition, because all external interfaces of the optical ac-
cess device in the optical access system use standard
protocols, the optical access device can provide a stand-
ardized external interface. Furthermore, because func-
tions such as switching, processing, and control in the
optical access system are implemented by standardized
devices, each of these standardized devices can provide
a standardized external interface, and these standard-
ized devices interact with each other without using a ded-
icated protocol and a dedicated interface standard.
Therefore, in the embodiments of the present invention,
function independence and standardization of the optical
access system can be implemented by implementing
standardization of the optical access device, and use
flexibility of the optical access system is further improved.
[0034] Inthe optical access system provided in the em-
bodiments of the present invention, the process of up-
stream data transmission by the user terminal is basically
symmetric to the process of downstream data transmis-
sion by the user terminal. Therefore, the process of up-
stream data transmission by the user terminal is sepa-
rately described in detail in Embodiment 1 (an optical
access system) and Embodiment 3 (an optical access
device), and the process of downstream data transmis-
sion by the user terminal is separately described in detail
in Embodiment 2 (an optical access system) and Em-
bodiment 4 (an optical access device).
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[0035] Data sentby the user terminal to the optical net-
work is defined as upstream data, and data that is re-
ceived by the user terminal and that is sent by the optical
network is defined as downstream data. Specifically, "up-
stream" and "downstream" in the following embodiments
may be understood according to this definition.

Embodiment 1

[0036] As shown in FIG. 2, this embodiment of the
presentinvention provides an optical access system. The
optical access system may include at least two optical
access devices 1, a switching unit 2 connected to the at
least two optical access devices 1, and a network inte-
grated processor 3 and a controller 4 that are connected
to the switching unit 2.

[0037] Each of the at least two optical access devices
1 is configured to: receive an upstream data frame, de-
capsulate the upstream data frame according to a first
protocol to obtain a payload of the upstream data frame,
encapsulate the payload into a first upstream Ethernet
frame according to an Ethernet protocol, and send the
first upstream Ethernet frame to the switching unit 2.
[0038] The switching unit 2 is configured to: receive
the first upstream Ethernet frame sent by at least one of
the at least two optical access devices 1, and send the
first upstream Ethernet frame to the network integrated
processor 3 if the first upstream Ethernet frame is user
data, or send the first upstream Ethernet frame to the
controller 4 if the first upstream Ethernet frame is man-
agement data; and receive a second upstream Ethernet
frame sent by the network integrated processor 3, and
send the second upstream Ethernet frame, where the
second upstream Ethernet frame is an Ethernet frame
obtained by processing the first upstream Ethernet frame
by the network integrated processor 3.

[0039] The network integrated processor 3 is config-
ured to: receive the first upstream Ethernet frame sent
by the switching unit 2, receive a protocol parse instruc-
tion sent by the controller 4, process the first upstream
Ethernet frame according to the protocol parse instruc-
tion to obtain the second upstream Ethernet frame, and
send the second upstream Ethernet frame to the switch-
ing unit 2.

[0040] The controller 4 is configured to: receive the first
upstream Ethernet frame sent by the switching unit 2,
determine the protocol parse instruction according to the
first upstream Ethernet frame, and send the protocol
parse instruction to the network integrated processor 3.
[0041] In this embodiment of the present invention, a
module that can provide a standardized Ethernet inter-
face may be disposed in the optical access device, to
standardize the optical access device in the optical ac-
cess system, and enable the optical access device to
interact with an Ethernet by using the Ethernet protocol.
[0042] Inthis embodiment of the presentinvention, im-
plementation of decapsulating the upstream data frame
by the optical access device in the optical access system
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according to the first protocol to obtain the payload of the
upstream data frame is the same as implementation of
decapsulating a data frame by an optical access unit in
an optical access device in the prior art. For details, refer
to the implementation of decapsulating a data frame by
the optical access unit in the optical access device in the
prior art. Details are not described in this embodiment of
the present invention.

[0043] Optionally, in this embodiment of the present
invention, the first protocol supported by the optical ac-
cess device varies with different optical networks to which
the optical access device is applied. Specifically, the first
protocol supported by the optical access device may be
set according to an optical network to which the optical
access device needs to be actually applied.

[0044] For example, when the optical access device
provided in this embodiment of the present invention is
applied to different optical networks, because the differ-
ent optical networks use different communications pro-
tocols, the optical access device supports different first
protocols. For example, when the optical access device
is applied to a passive optical network (English: passive
optical network, PON for short), the first protocol support-
ed by the optical access device is the PON protocol. Spe-
cifically, the first protocol supported by the optical access
device may be set according to an optical network to
which the optical access device is actually applied. That
is, the first protocol supported by the optical access de-
vice may adaptively change according to different optical
networks to which the optical access device is actually
applied. This is not limited in the present invention.
[0045] It should be noted thatin a process of upstream
data transmission by a user terminal, because the optical
access device in the optical access system provided in
this embodiment of the present invention merely simply
decapsulates and encapsulates the upstream data
frame, the optical access device in this embodiment of
the present invention performs only physical (English:
physical, PHY for short) layer and Media Access Control
(English: Media Access Control, MAC for short) layer
processing on the upstream data frame. Specifically, af-
ter receiving, at a PHY layer, the upstream data frame
sentby an optical network device connected to the optical
access device (the optical network device may be con-
nected to multiple user terminals), the optical access de-
vice first decapsulates the received upstream data frame
at a MAC layer according to the first protocol supported
by the optical access device, that is, a frame header of
the upstream data frame is removed, and the payload of
the upstream data frame is reserved; encapsulates the
payload at the MAC layer according to the Ethernet pro-
tocol, that is, a frame header of the Ethernet protocol is
added to the payload to obtain the first upstream Ethernet
frame; and then sends, at the PHY layer, the first up-
stream Ethernet frame to the switching unit connected
to the optical access device for processing.

[0046] Optionally, in this embodiment of the present
invention, the first upstream Ethernet frame may be a
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layer-2 Ethernet frame or a layer-3 Ethernet frame. This
is not specifically limited in the present invention.
[0047] Optionally, the optical access device supports
different first protocols, and correspondingly, the up-
stream data frame has different frame headers. For ex-
ample, if the first protocol supported by the optical access
device is the PON protocol, the frame header of the up-
stream data frame is a frame header of the PON protocol.
Specifically, it may be specified, according to an actual
use requirement, that the optical access device provided
in this embodiment of the present invention supports dif-
ferent first protocols. This is not limited in the present
invention.

[0048] In the optical access system provided in this
embodiment of the presentinvention, because the optical
access device can provide a standardized interface, and
no longer needs a dedicated protocol and a dedicated
interface standard, a requirement of each operator can
be better met, and device investment costs and device
operation and maintenance costs of the operator are fur-
ther reduced.

[0049] In the optical access system provided in this
embodiment of the present invention, after decapsulating
the upstream data frame according to the first protocol
supported by the optical access device to obtain the pay-
load of the upstream data frame, the optical access de-
vice encapsulates the payload according to the stand-
ardized Ethernet protocol to obtain the first upstream Eth-
ernet frame. It can be learned that in this embodiment of
the present invention, the optical access device does not
perform complex processing on the payload of the up-
stream data frame (for example, parsing, changing, for-
warding, and switching the upstream data frame) as that
in the prior art, but merely simply decapsulates and en-
capsulates the upstream data frame, that is, the up-
stream data frame changes only in terms of protocol for-
mat. Therefore, for the optical access device in this em-
bodimentofthe presentinvention, a switching and control
unit no longer needs to disposed in the optical access
device, and the optical access device no longer needs a
dedicated protocol and a dedicated interface standard,
thereby implementing standardization of the optical ac-
cess device, and improving use flexibility of the optical
access device. Further, function independence and
standardization of the optical access system can be im-
plemented by implementing standardization of the optical
access device, and use flexibility of the optical access
system is further improved.

[0050] The optical access device provided in this em-
bodiment of the present invention may be an optical line
terminal (English: optical line terminal, OLT for short).
[0051] The optical network device provided in this em-
bodiment of the present invention may be an optical net-
work terminal (English: optical network terminal, ONT for
short), a multi-dwelling unit (English: multiple dwelling
unit, MDU for short), or another optical network device
such as an optical network unit (English: optical network
unit, ONU for short). This is not specifically limited in the
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present invention.

[0052] In the process of upstream data transmission
by the user terminal, the second upstream Ethernet
frame sent by the switching unitmay be sent by an optical
access device on one side of another user terminal. The
another user terminal is a user terminal that performs
data transmission with the user terminal.

[0053] Inthisembodimentofthe presentinvention, that
the network integrated processor processes the first up-
stream Ethernet frame (the first upstream Ethernet frame
is user data) according to the protocol parse instruction
sent by the controller to obtain the second upstream Eth-
ernet frame may be specifically: after completing
processing such as frame header explanation, frame
header change, frame content insertion, and frame con-
tent extraction on the first upstream Ethernet frame ac-
cording to the protocol parse instruction sent by the con-
troller, the network integrated processor changes the first
upstream Ethernet frame into the second upstream Eth-
ernet frame.

[0054] After receiving the first upstream Ethernet
frame (the first upstream Ethernet frame is management
data) sent by the switching unit, the controller may com-
plete, according to the first upstream Ethernet frame,
identification and parsing of a protocol related to the first
upstream Ethernet frame to determine the protocol parse
instruction, and send the protocol parse instruction to the
network integrated processor.

[0055] Optionally, the controller 4 is further configured
to control the at least two optical access devices 1, the
network integrated processor 3, and the switching unit 2.
[0056] That the controller controls the at least two op-
tical access devices may be specifically: the controller
monitors a status of each of the atleast two optical access
devices (for example, whether each optical access de-
vice normally runs, and whether each optical access de-
vice runs at full load), and manages and configures each
optical access device. Specifically, each of the at least
two optical access devices may report the status of each
optical access device (including a status of a power sup-
ply of the optical access device, a status of a clock inter-
face of the optical access device, and an overall device
status of the optical access device) to the controller, so
that the controller can manage and configure the optical
access device, such as the power supply and the clock
interface of the optical access device, according to the
status of each optical access device.

[0057] Further, in the foregoing data transmission
process, the controller may further control the network
integrated processor and the switching unit. Forexample,
the controller may control the network integrated proc-
essor by sending the protocol parse instruction to the
network integrated processor, and the controller may
send a corresponding data switching policy to the switch-
ing unit, so that the switching unit performs switching
processing on data. The controller may further monitor
statuses of the network integrated processor and the
switching unit. Implementation of monitoring the statuses
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of the network integrated processor and the switching
unit by the controller is similar to the implementation of
monitoring the status of the optical access device by the
controller. For details, refer to the implementation of mon-
itoring the status of the optical access device by the con-
troller. Details are not described herein again.

[0058] Optionally, the switching unit 2 shown in FIG. 2
includes at least one switch.

[0059] In the optical access system provided in this
embodiment of the present invention, the switching unit
may be one switch, or two or more switches. This may
be specifically set according to an actual use require-
ment, and is not limited in the present invention.

[0060] Optionally, with reference to FIG. 2, as shown
in FIG. 3, the switching unit 2 includes a first switch 20
connected to the at least two optical access devices 1,
a second switch 21 connected to the network integrated
processor 3, a third switch 22 connected to the controller
4, and a fourth switch 23 connected to each of the first
switch 20, the second switch 21, and the third switch 22.
[0061] A person skilled in the art may understand that
in FIG. 3, one first switch is merely used as an example
for description, and there may be multiple first switches.
This may be specifically set according to an actual use
requirement, and is not limited in the present invention.
[0062] Forexample, during actual application, a switch
generally has multiple ports, and each port may be con-
nected to one optical access device. Therefore, the first
switch shown in FIG. 3 may be generally connected to
multiple optical access devices. Correspondingly, the
fourth switch may be further connected to another first
switch, and each first switch may be connected to multiple
optical access devices.

[0063] Optionally, the at least two optical access de-
vices may be connected to a same first switch, or may
be connected to different first switches. This may be spe-
cifically set according to an actual use requirement, and
is not limited in the present invention.

[0064] Both the network integrated processor and the
controller may be a server. For example, operators that
use the optical access system may compile correspond-
ing code according to respective actual use require-
ments, and run the code on a computer (that is, functions
of servers serving as the network integrated processor
and the controller are implemented by using the compu-
ter), so as to perform corresponding processing on data
in the optical access system, and correspondingly control
the optical access system and each device in the optical
access system.

[0065] In this embodiment of the present invention, a
switching and control unit in an optical access device in
the prior art is separated from the optical access device,
and is implemented by using a standardized switch, a
standardized network integrated processor, a standard-
ized controller, and the like, so that the optical access
device and the entire optical access system can be stand-
ardized. Therefore, different operators can deploy the
optical access system according to respective require-
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ments by using the foregoing independent and standard-
ized devices, and use flexibility of the optical access sys-
tem can be further improved.

[0066] In this embodiment of the present invention, a
quantity of switches in the switching unit may be selected
according to an actual deployment requirement of an op-
tical network, and is not specifically limited in the present
invention. Thatis, the quantity of switches in the switching
unit shown in FIG. 3 is merely used as an example to
describe the optical access system provided in this em-
bodiment of the present invention, and the quantity does
not constitute any limitation on the optical access system
provided in this embodiment of the present invention.
[0067] Optionally, as shown in FIG. 3, in the optical
access system provided in this embodiment of the
present invention, each optical access device 1 is con-
nected to the first switch 20 by using a high-speed data
cable or an optical fiber.

[0068] In this embodiment of the present invention,
each of the at least two optical access devices is con-
nected to the first switch by using the high-speed data
cable or the optical fiber, so as to improve a rate of data
transmission between the optical access device and the
first switch.

[0069] Optionally, the high-speed data cable may be
made of metal. Preferably, the high-speed data cable
may be made of copper, thatis, the high-speed data cable
may be a high-speed copper cable.

[0070] In this embodiment of the present invention,
each of the at least two optical access devices is con-
nected to the first switch by using the high-speed copper
cable, so that interference between different line cables
can be reduced while a data transmission rate is im-
proved.

[0071] Optionally, in this embodiment of the present
invention, when the at least two optical access devices
are connected to one first switch, a sum of bandwidth of
the at least two optical access devices is equal to band-
width of the first switch.

[0072] For example, it is assumed that the optical ac-
cess system includes three optical access devices and
one first switch. The three optical access devices are an
optical access device A, an optical access device B, and
an optical access device C, the first switch is a first switch
D, and all the three optical access devices are connected
to the first switch D. In this case, a sum of bandwidth of
the optical access device A, bandwidth of the optical ac-
cess device B, and bandwidth of the optical access de-
vice C is equal to bandwidth of the first switch D.
[0073] In this embodiment of the present invention,
when the at least two optical access devices are con-
nected to one first switch, the sum of the bandwidth of
the at least two optical access devices is set to be equal
to the bandwidth of the first switch, so as to ensure that
data transmitted between each of the at least two optical
access devices and the first switch is not congested, and
further to ensure that each of the at least two optical ac-
cess devices and the first switch have relatively high
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working efficiency.

[0074] Optionally, with reference to FIG. 3, as shown
in FIG. 4, in the optical access system provided in this
embodiment of the present invention, each optical ac-
cess device 1 is an optical access device line card, the
first switch 20 is a switch line card, and the optical access
device line card is connected to the switch line card by
using a backplane.

[0075] Optionally, eachoptical access device line card,
the switch line card, and the backplane for connecting
each optical access device line card to the switch line
card may be disposed in one shelf.

[0076] Inthis embodiment of the presentinvention, the
controller may further monitor and manage the switch
line card, the backplane, the shelf, and the like. Specifi-
cally, the switch line card may report statuses of compo-
nents (including statuses of power supplies of the com-
ponents, overall statuses of the components, and the
like) such as the switch line card, the backplane, and the
shelf to the controller, so that the controller can manage
the components according to the monitored statuses of
the components.

[0077] In this embodiment of the present invention,
each of the at least two optical access devices may be
set to an optical access device line card, the first switch
connected to these optical access devices may be set to
a switch line card, and these optical access device line
cards are connected to the switch line card by using back-
planes. In the foregoing, each optical access device is
connected to the first switch by using the high-speed data
cable or the optical fiber. By contrast, in this setting man-
ner, because each optical access device may be directly
connected to the first switch by using the backplane, the
high-speed data cable or the optical fiber can be saved,
and optical network deployment costs are further re-
duced.

[0078] Optionally, in the optical access system provid-
ed in this embodiment of the present invention, each op-
tical access device is an optical module, and the optical
module is connected to a port of the first switch by using
an interface of the optical module.

[0079] Astructure and asize ofthe optical module serv-
ing as the optical access device are defined to be the
same as a structure and a size of a standardized optical
module in the prior art. For details, refer to the structure
and the size of the standardized optical module in the
prior art. Details are not described herein. In addition,
specific implementation of the optical module serving as
the optical access device in this embodiment of the
present invention may be implemented by integrating
functions (scheduling, encapsulation, and decapsula-
tion) of the optical access device provided in this embod-
iment of the present invention into the standardized op-
tical module in the prior art.

[0080] As shownin FIG. 5, FIG. 5 is a schematic dia-
gram of a possible form of the optical module serving as
the optical access device. The optical access device pro-
vided in this embodiment of the present invention may

10

15

20

25

30

35

40

45

50

55

be designed to be in a form of a standardized optical
module, to facilitate standardization of the optical access
device.

[0081] The optical module provided inthis embodiment
of the present invention may be in a standardized form
such as SFP+ (English: 10 gigabit small form factor plug-
gable), CFP4 (English: centum form-factor pluggable
transceiver four), or QSFP+ (English: quad small form
factor pluggable plus). The SFP+ is a hot-pluggable op-
tical transceiver independent of a communications pro-
tocol, the CFP4 is a high-speed hot-pluggable optical
transceiver, and the QSFP+ is a four-channel hot-plug-
gable optical transceiver.

[0082] Each of the at least two optical access devices
provided in this embodiment of the present invention is
set to an optical module, so that these optical access
devices can be directly inserted into ports of the first
switch without using the high-speed data cable or the
optical fiber. Therefore, the high-speed data cable or the
optical fiber can be saved, and optical network deploy-
ment costs are further reduced.

[0083] A person skilled in the art may understand that
during actual application, the at least two optical access
devices may be set to be in a same form (for example,
the optical access device, the optical access device line
card, or the optical module), or the at least two optical
access devices may be set to be in different forms, for
example, some of the at least two optical access devices
are set to be in a form, and the other optical access de-
vices are set to be in another form. This may be specif-
ically set according to an actual use requirement, and is
not limited in the present invention.

[0084] Setting the at least two optical access devices
to be in asame form can simplify an implementation proc-
ess of the optical access system compared with setting
the at least two optical access devices to be in different
forms. In this way, stability of the optical access system
is enhanced, and overall performance of the optical ac-
cess system is improved.

[0085] Optionally, in this embodiment of the present
invention, the network integrated processor may be one
server, or may be a server array including two or more
servers. The controller may be one server, or may be a
server array including two or more servers.

[0086] Specifically, when a data processing require-
ment and a control requirement in an optical network can
be met by using one server, one server may be used to
implement the network integrated processor and the con-
troller. When a data processing requirementand a control
requirementin an optical network cannot be met by using
one server, two or more servers may be used to imple-
ment the network integrated processor and the controller.
[0087] Further, whenthe network integrated processor
is a server array, two or more servers included in the
server array may be connected to one second switch.
Certainly, when a requirement of the server array cannot
be met by using ports of the second switch, two or more
second switches may be disposed in the optical access
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system provided in this embodiment of the present in-
vention.

[0088] Correspondingly, when the controlleris aserver
array, two or more servers included in the server array
may be connected to one third switch. Certainly, when a
requirement of the server array cannot be met by using
ports of the third switch, two or more third switches may
be disposed in the optical access system provided in this
embodiment of the present invention.

[0089] In the optical access system provided in this
embodiment of the present invention, because functions
such as switching, processing, and control may be im-
plemented by independent and standardized devices,
these standardized devices can provide standardized ex-
ternal interfaces, and these standardized devices inter-
act with each other without using a dedicated protocol
and a dedicated interface standard, so that each operator
can freely select devices that need to be used by the
operator. Therefore, in the optical access system provid-
ed in this embodiment of the present invention, use flex-
ibility of the optical access system can be improved by
implementing function independence of the existing op-
tical access device and standardization of a device for
implementing a corresponding function.

[0090] This embodiment of the present invention pro-
vides the optical access system. The optical access sys-
tem includes the at least two optical access devices, the
switching unit connected to the atleast two optical access
devices, and the network integrated processor and the
controller that are connected to the switching unit. Each
of the at least two optical access devices is configured
to: receive the upstream data frame, decapsulate the up-
stream data frame according to the first protocol to obtain
the payload of the upstream data frame, encapsulate the
payload into the first upstream Ethernet frame according
to the Ethernet protocol, and send the first upstream Eth-
ernet frame to the switching unit. The switching unit is
configured to: receive the first upstream Ethernet frame
sent by the at least one of the at least two optical access
devices, and send the first upstream Ethernet frame to
the network integrated processor if the first upstream Eth-
ernet frame is user data, or send the first upstream Eth-
ernet frame to the controller if the first upstream Ethernet
frame is management data; and receive the second up-
stream Ethernet frame sent by the network integrated
processor, and send the second upstream Ethernet
frame, where the second upstream Ethernet frame is the
Ethernet frame obtained by processing the first upstream
Ethernet frame by the network integrated processor. The
network integrated processor is configured to: receive
the first upstream Ethernet frame sent by the switching
unit, receive the protocol parse instruction sent by the
controller, process the first upstream Ethernet frame ac-
cording to the protocol parse instruction to obtain the sec-
ond upstream Ethernet frame, and send the second up-
stream Ethernet frame to the switching unit. The control-
ler is configured to: receive the first upstream Ethernet
frame sent by the switching unit, determine the protocol
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parse instruction according to the first upstream Ethernet
frame, and send the protocol parse instruction to the net-
work integrated processor.

[0091] According to the optical access system provid-
ed in this embodiment of the present invention, because
the optical access device in the optical access system
merely simply decapsulates and encapsulates the up-
stream data frame, and does not need to perform com-
plex processing on the upstream data frame (for exam-
ple, parsing, changing, forwarding, and switching the up-
stream data frame), a switching and control unit no longer
needs to be disposed in the optical access device as that
in the prior art, and the optical access device no longer
needs a dedicated protocol and a dedicated interface
standard. In addition, because all external interfaces of
the optical access device in the optical access system
use standard protocols, the optical access device can
provide a standardized external interface. Furthermore,
because functions such as switching, processing, and
control in the optical access system are implemented by
standardized devices, each of these standardized devic-
es can provide a standardized external interface, and
these standardized devices interact with each other with-
out using a dedicated protocol and a dedicated interface
standard. Therefore, in this embodiment of the present
invention, function independence and standardization of
the optical access system can be implemented by imple-
menting standardization of the optical access device, and
use flexibility of the optical access system is further im-
proved.

Embodiment 2

[0092] As shown in FIG. 2, this embodiment of the
presentinvention provides an optical access system. The
optical access system may include at least two optical
access devices 1, a switching unit 2 connected to the at
least two optical access devices 1, and a network inte-
grated processor 3 and a controller 4 that are connected
to the switching unit 2.

[0093] Each of the at least two optical access devices
1 is configured to: receive a first downstream Ethernet
frame sent by the switching unit 2, decapsulate the first
downstream Ethernet frame according to an Ethernet
protocol to obtain a payload of the first downstream Eth-
ernet frame, encapsulate the payload into a downstream
data frame according to a first protocol, and send the
downstream data frame.

[0094] The switching unit 2 is configured to: receive a
second downstream Ethernet frame, and send the sec-
ond downstream Ethernet frame to the network integrat-
ed processor 3 if the second downstream Ethernet frame
is user data, or send the second downstream Ethernet
frame to the controller 4 if the second downstream Eth-
ernet frame is management data; and receive the first
downstream Ethernetframe sent by the network integrat-
ed processor 3, and send the first downstream Ethernet
frame to at least one of the at least two optical access
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devices according to a sending policy, where the first
downstream Ethernet frame is an Ethernet frame ob-
tained by processing the second downstream Ethernet
frame by the network integrated processor 3.

[0095] The network integrated processor 3 is config-
ured to: receive the second downstream Ethernet frame
sent by the switching unit 2, receive a protocol parse
instruction sent by the controller 4, process the second
downstream Ethernet frame according to the protocol
parse instruction to obtain the first downstream Ethernet
frame, and send the first downstream Ethernet frame to
the switching unit 2.

[0096] The controller 4 is configured to: receive the
second downstream Ethernet frame sentby the switching
unit 2, determine the protocol parse instruction according
to the second downstream Ethernet frame, and send the
protocol parse instruction to the network integrated proc-
essor 3.

[0097] In this embodiment of the present invention, a
module that can provide a standardized Ethernet inter-
face may be disposed in the optical access device, to
standardize the optical access device in the optical ac-
cess system, and enable the optical access device to
interact with an Ethernet by using the Ethernet protocol.
[0098] Inthis embodiment of the presentinvention, im-
plementation of encapsulating the payload of the first
downstream Ethernet frame into the downstream data
frame by the optical access device in the optical access
system according to the first protocol is the same as im-
plementation of encapsulating data by an optical access
unitin an optical access device inthe prior art. For details,
refer to the implementation of encapsulating data by the
optical access unit in the optical access device in the
prior art. Details are not described in this embodiment of
the present invention.

[0099] For specific description of the first protocol sup-
ported by the optical access device, refer to related de-
scription of the first protocol supported by the optical ac-
cess device in Embodiment 1. Details are not described
herein again.

[0100] It should be noted that in a process of down-
stream data transmission by a user terminal, because
the optical access device in the optical access system
provided in this embodiment of the present invention
merely simply decapsulates and encapsulates the down-
stream Ethernet frame, the optical access device in this
embodiment of the present invention performs only PHY
layer and MAC layer processing on the downstream Eth-
ernet frame. Specifically, after receiving, at a PHY layer,
the firstdownstream Ethernet frame sent by the switching
unit connected to the optical access device, the optical
access device first decapsulates the first downstream
Ethernet frame at a MAC layer according to the Ethernet
protocol, that is, a frame header of the first downstream
Ethernet frame is removed, and the payload of the first
downstream Ethernet frame is reserved; encapsulates
the payload at the MAC layer according to the first pro-
tocol supported by the optical access device, that is, a

10

15

20

25

30

35

40

45

50

55

1"

frame header of a corresponding communications pro-
tocol (that is, a communications protocol that is used in
an optical network to which the optical access device is
specifically applied and that is corresponding to the first
protocol supported by the optical access device when
the opticalaccess device is applied to the optical network)
is added to the payload to obtain the downstream data
frame; and then sends, at the PHY layer, the downstream
data frame to an optical network device connected to the
optical access device for processing.

[0101] Optionally, in this embodiment of the present
invention, the first downstream Ethernet frame may be a
layer-2 Ethernet frame or a layer-3 Ethernet frame. This
is not specifically limited in the present invention.
[0102] Optionally, the optical access device supports
different first protocols, and correspondingly, the down-
stream data frame has different frame headers. For ex-
ample, if the first protocol supported by the optical access
device is the PON protocol, a frame header of the down-
stream data frame is a frame header of the PON protocol.
Specifically, it may be specified, according to an actual
use requirement, that the optical access device provided
in this embodiment of the present invention supports dif-
ferent first protocols. This is not limited in the present
invention.

[0103] Optionally, the switching unit may send the first
downstream Ethernet frame to the at least one of the at
least two optical access devices according to the sending
policy in one of the following manners:

(1). The switching unit sends the first downstream
Ethernet frame to the at least one of the at least two
optical access devices according to a receiver ad-
dress of the first downstream Ethernet frame. The
first downstream Ethernet frame includes the receiv-
er address of the first downstream Ethernet frame.
The receiver address of the first downstream Ether-
net frame may be a broadcast address, a multicast
address, or a unicast address. When the receiver
address of the first downstream Ethernet frame is a
unicast address, the receiver address of the first
downstream Ethernet frame is the same as a MAC
address of an optical access device that receives
the first downstream Ethernet frame (in this case,
the switching unit sends the first downstream Ether-
net frame to only one optical access device).

(2). The switching unit sends the first downstream
Ethernet frame to the at least one of the at least two
optical access devices according to a transmission
path that is of the first downstream Ethernet frame
and that is sent by the controller. The transmission
path of the first downstream Ethernet frame is used
to indicate an optical access device/optical access
devices towhich the first downstream Ethernetframe
needs to be sent by the switching unit.

(3). The switching unit sends the first downstream
Ethernet frame to the at least one of the at least two
optical access devices according to data processing
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speeds of the at least two optical access devices.
For example, the at least one optical access device
is an optical access device whose data processing
speed is greater than or equal to a first threshold.
(4). The switching unit sends the first downstream
Ethernet frame to the at least one of the at least two
optical access devices according to distances be-
tween the at least two optical access devices and
the switching unit. For example, the at least one op-
tical access device is an optical access device whose
distance from the switching unit is less than or equal
to a second threshold.

[0104] The first threshold and the second threshold
may be set according to an actual use requirement, and
are not limited in the present invention.

[0105] The manners (1), (2), (3), and (4) are merely
example description in which the switching unit sends
the first downstream Ethernet frame to the at least one
of the at least two optical access devices according to
the sending policy in this embodiment of the present in-
vention, and shall not constitute any limitation on the
present invention. During actual application, there may
be an implementation that can meet an actual use re-
quirement other than the manners (1), (2), (3), and (4).
Details are not described in this embodiment of the
present invention.

[0106] In the optical access system provided in this
embodiment of the presentinvention, because the optical
access device can provide a standardized interface, and
no longer needs a dedicated protocol and a dedicated
interface standard, a requirement of each operator can
be better met, and device investment costs and device
operation and maintenance costs of the operator are fur-
ther reduced.

[0107] In the optical access system provided in this
embodiment of the present invention, after decapsulating
the first downstream Ethernet frame according to the
standardized Ethernet protocol to obtain the payload of
the first downstream Ethernet frame, the optical access
device encapsulates the payload according to the first
protocol supported by the optical access device, to obtain
the downstream data frame. It can be learned that in this
embodiment of the present invention, the optical access
device does not perform complex processing on the pay-
load of the first downstream Ethernet frame (for example,
parsing, changing, forwarding, and switching the first
downstream Ethernet frame) as that in the prior art, but
merely simply decapsulates and encapsulates the first
downstream Ethernet frame, that s, the first downstream
Ethernet frame changes only in terms of protocol format.
Therefore, for the optical access device in this embodi-
ment of the present invention, a switching and control
unit no longer needs to disposed in the optical access
device, and the optical access device no longer needs a
dedicated protocol and a dedicated interface standard,
thereby implementing standardization of the optical ac-
cess device, and improving use flexibility of the optical
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access device. Further, function independence and
standardization of the optical access system can be im-
plemented by implementing standardization of the optical
access device, and use flexibility of the optical access
system is further improved.

[0108] The optical access device provided in this em-
bodiment of the present invention may be an OLT.
[0109] The optical network device provided in this em-
bodiment of the present invention may be an ONT, an
MDU, or another optical network device such as an ONU.
This is not specifically limited in the present invention.
[0110] Inthe process of downstream data transmission
by the user terminal, the second downstream Ethernet
frame received the switching unit may be sent by an op-
tical access device on one side of another user terminal.
The another user terminal is an optical access device
that performs data transmission with the user terminal.
[0111] Inthisembodimentofthe presentinvention, that
the network integrated processor processes the second
downstream Ethernet frame (the second downstream
Ethernet frame is user data) according to the protocol
parse instruction sent by the controller to obtain the first
downstream Ethernet frame may be specifically: after
completing processing such as frame header explana-
tion, frame header change, frame content insertion, and
frame content extraction on the second downstream Eth-
ernet frame according to the protocol parse instruction
sent by the controller, the network integrated processor
changes the second downstream Ethernet frame into the
first downstream Ethernet frame.

[0112] After receiving the second downstream Ether-
net frame (the second downstream Ethernet frame is
management data) sent by the switching unit, the con-
troller may complete, according to the second down-
stream Ethernet frame, identification and parsing of a
protocol related to the second downstream Ethernet
frame to determine the protocol parse instruction, and
send the protocol parse instruction to the network inte-
grated processor.

[0113] Optionally, the controller 4 is further configured
to control the at least two optical access devices 1, the
network integrated processor 3, and the switching unit 2.
[0114] Specifically, for description of controlling the at
least two optical access devices, the network integrated
processor, and the switching unit by the controller, refer
torelated description of controlling the atleast two optical
access devices, the network integrated processor, and
the switching unit by the controller in Embodiment 1. De-
tails are not described herein again.

[0115] In comparison with the prior art, the controller
provided in this embodiment of the presentinvention may
simultaneously control the at least two optical access de-
vices. Therefore, the at least two optical access devices
can be uniformly controlled, and load balancing between
the at least two optical access devices can be ensured.
For example, if one of the at least two optical access
devices encounters a fault, the controller may control the
first downstream Ethernet frame that needs to be proc-
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essed by the optical access device to be processed by
another optical access device, so as to ensure reliability
of transmitting the first downstream Ethernet frame.
[0116] Optionally, the switching unit 2 shown in FIG. 2
includes at least one switch.

[0117] In the optical access system provided in this
embodiment of the present invention, the switching unit
may be one switch, or two or more switches. This may
be specifically set according to an actual use require-
ment, and is not limited in the present invention.

[0118] Optionally, with reference to FIG. 2, as shown
in FIG. 3, the switching unit 2 includes a first switch 20
connected to the at least two optical access devices 1,
a second switch 21 connected to the network integrated
processor 3, a third switch 22 connected to the controller
4, and a fourth switch 23 connected to each of the first
switch 20, the second switch 21, and the third switch 22.
[0119] A person skilled in the art may understand that
in FIG. 3, one first switch is merely used as an example
for description, and there may be two or more first switch-
es. This may be specifically set according to an actual
use requirement, and is not limited in the present inven-
tion.

[0120] Forexample, during actual application, a switch
generally has multiple ports, and each port may be con-
nected to one optical access device. Therefore, the first
switch shown in FIG. 3 may be generally connected to
multiple optical access devices. Correspondingly, the
fourth switch may be further connected to another first
switch, and each first switch may be connected to multiple
optical access devices.

[0121] Optionally, the at least two optical access de-
vices may be connected to a same first switch, or may
be connected to different first switches. This may be spe-
cifically set according to an actual use requirement, and
is not limited in the present invention.

[0122] Both the network integrated processor and the
controller may be a server. Specifically, for other descrip-
tion and examples of the network integrated processor
and the controller, refer to related description and exam-
ples of the network integrated processor and the control-
ler in Embodiment 1. Details are not described herein
again.

[0123] In this embodiment of the present invention, a
switching and control unit in an optical access device in
the prior art is separated from the optical access device,
and is implemented by using a standardized switch, a
standardized network integrated processor, a standard-
ized controller, and the like, so that the optical access
device and the entire optical access system can be stand-
ardized. Therefore, different operators can deploy the
optical access system according to respective require-
ments by using the foregoing independent and standard-
ized devices, and use flexibility of the optical access sys-
tem can be further improved.

[0124] In this embodiment of the present invention, a
quantity of switches in the switching unit may be selected
according to an actual deployment requirement of an op-
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tical network, and is not specifically limited in the present
invention. Thatis, the quantity of switches in the switching
unit shown in FIG. 3 is merely used as an example to
describe the optical access system provided in this em-
bodiment of the present invention, and the quantity does
not constitute any limitation on the optical access system
provided in this embodiment of the present invention.
[0125] Optionally, as shown in FIG. 3, in the optical
access system provided in this embodiment of the
present invention, each optical access device 1 is con-
nected to the first switch 20 by using a high-speed data
cable or an optical fiber.

[0126] In this embodiment of the present invention,
each of the at least two optical access devices is con-
nected to the first switch by using the high-speed data
cable or the optical fiber, so as to improve a rate of data
transmission between the optical access device and the
first switch.

[0127] Optionally, the high-speed data cable may be
made of metal. Preferably, the high-speed data cable
may be made of copper, thatis, the high-speed data cable
may be a high-speed copper cable.

[0128] In this embodiment of the present invention,
each of the at least two optical access devices is con-
nected to the first switch by using the high-speed copper
cable, so that interference between different line cables
can be reduced while a data transmission rate is im-
proved.

[0129] Optionally, in this embodiment of the present
invention, when the at least two optical access devices
are connected to one first switch, a sum of bandwidth of
the at least two optical access devices is equal to band-
width of the first switch.

[0130] For example, it is assumed that the optical ac-
cess system includes three optical access devices and
one first switch. The three optical access devices are an
optical access device A, an optical access device B, and
an optical access device C, the first switch is a first switch
D, and all the three optical access devices are connected
to the first switch D. In this case, a sum of bandwidth of
the optical access device A, bandwidth of the optical ac-
cess device B, and bandwidth of the optical access de-
vice C is equal to bandwidth of the first switch D.
[0131] In this embodiment of the present invention,
when the at least two optical access devices are con-
nected to one first switch, the sum of the bandwidth of
the at least two optical access devices is set to be equal
to the bandwidth of the first switch, so as to ensure that
data transmitted between each of the at least two optical
access devices and the first switch is not congested, and
further to ensure that each of the at least two optical ac-
cess devices and the first switch have relatively high
working efficiency.

[0132] Optionally, with reference to FIG. 3, as shown
in FIG. 4, in the optical access system provided in this
embodiment of the present invention, each optical ac-
cess device 1 is an optical access device line card, the
first switch 20 is a switch line card, and the optical access



25 EP 3 309 978 A1 26

device line card is connected to the switch line card by
using a backplane.

[0133] Optionally, eachoptical access device line card,
the switch line card, and the backplane for connecting
each optical access device line card to the switch line
card may be disposed in one shelf.

[0134] Inthis embodiment of the presentinvention, the
controller may further monitor and manage the switch
line card, the backplane, the shelf, and the like. Specifi-
cally, the switch line card may report statuses of compo-
nents (including statuses of power supplies of the com-
ponents, overall statuses of the components, and the
like) such as the switch line card, the backplane, and the
shelf to the controller, so that the controller can manage
the components according to the monitored statuses of
the components.

[0135] In this embodiment of the present invention,
each of the at least two optical access devices may be
set to an optical access device line card, the first switch
connected to these optical access devices may be set to
a switch line card, and these optical access device line
cards are connected to the switch line card by using back-
planes. In the foregoing, each optical access device is
connected to the first switch by using the high-speed data
cable or the optical fiber. By contrast, in this setting man-
ner, because each optical access device may be directly
connected to the first switch by using the backplane, the
high-speed data cable or the optical fiber can be saved,
and optical network deployment costs are further re-
duced.

[0136] Optionally, in the optical access system provid-
ed in this embodiment of the present invention, each op-
tical access device is an optical module, and the optical
module is connected to a port of the first switch by using
an interface of the optical module.

[0137] Fordescription of specificimplementation of the
optical module serving as the optical access device, refer
to related description of specific implementation of the
optical module serving as the optical access device in
Embodiment 1. Details are not described herein again.

[0138] Each of the at least two optical access devices
provided in this embodiment of the present invention is
set to an optical module, so that these optical access
devices can be directly inserted into ports of the first
switch without using the high-speed data cable or the
optical fiber. Therefore, the high-speed data cable or the
optical fiber can be saved, and optical network deploy-
ment costs are further reduced.

[0139] A person skilled in the art may understand that
during actual application, the at least two optical access
devices may be set to be in a same form (for example,
the optical access device, the optical access device line
card, or the optical module), or the at least two optical
access devices may be set to be in different forms, for
example, some of the at least two optical access devices
are set to be in a form, and the other optical access de-
vices are set to be in another form. This may be specif-
ically set according to an actual use requirement, and is
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not limited in the present invention.

[0140] Setting the at least two optical access devices
to be in asame form can simplify an implementation proc-
ess of the optical access system compared with setting
the at least two optical access devices to be in different
forms. In this way, stability of the optical access system
is enhanced, and overall performance of the optical ac-
cess system is improved.

[0141] Optionally, in this embodiment of the present
invention, the network integrated processor may be one
server, or may be a server array including two or more
servers. The controller may be one server, or may be a
server array including two or more servers.

[0142] Specifically, when a data processing require-
ment and a control requirement in an optical network can
be met by using one server, one server may be used to
implement the network integrated processor and the con-
troller. When a data processing requirementand a control
requirementin an optical network cannot be met by using
one server, two or more servers may be used to imple-
ment the network integrated processor and the controller.
[0143] Further, whenthe network integrated processor
is a server array, two or more servers included in the
server array may be connected to one second switch.
Certainly, when a requirement of the server array cannot
be met by using ports of the second switch, two or more
second switches may be disposed in the optical access
system provided in this embodiment of the present in-
vention.

[0144] Correspondingly, when the controlleris a server
array, two or more servers included in the server array
may be connected to one third switch. Certainly, when a
requirement of the server array cannot be met by using
ports of the third switch, two or more third switches may
be disposed in the optical access system provided in this
embodiment of the present invention.

[0145] In the optical access system provided in this
embodiment of the present invention, because functions
such as switching, processing, and control may be im-
plemented by independent and standardized devices,
these standardized devices can provide standardized ex-
ternal interfaces, and these standardized devices inter-
act with each other without using a dedicated protocol
and a dedicated interface standard, so that each operator
can freely select devices that need to be used by the
operator. Therefore, in the optical access system provid-
ed in this embodiment of the present invention, use flex-
ibility of the optical access system can be improved by
implementing function independence of the existing op-
tical access device and standardization of a device for
implementing a corresponding function.

[0146] This embodiment of the present invention pro-
vides the optical access system. The optical access sys-
tem includes the at least two optical access devices, the
switching unit connected to the at least two optical access
devices, and the network integrated processor and the
controller that are connected to the switching unit. Each
of the at least two optical access devices is configured
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to: receive the first downstream Ethernet frame sent by
the switching unit, decapsulate the first downstream Eth-
ernet frame according to the Ethernet protocol to obtain
the payload of the first downstream Ethernet frame, en-
capsulate the payload into the downstream data frame
according to the first protocol, and send the downstream
data frame. The switching unit is configured to: receive
the second downstream Ethernet frame, and send the
second downstream Ethernet frame to the network inte-
grated processor if the second downstream Ethernet
frame is user data, or send the second downstream Eth-
ernet frame to the controller if the second downstream
Ethernet frame is management data; and receive the first
downstream Ethernet frame sent by the network integrat-
ed processor, and send the first downstream Ethernet
frame to the atleast one of the at least two optical access
devices according to the sending policy, where the first
downstream Ethernet frame is the Ethernet frame ob-
tained by processing the second downstream Ethernet
frame by the network integrated processor. The network
integrated processor is configured to: receive the second
downstream Ethernet frame sent by the switching unit,
receive the protocol parse instruction sent by the control-
ler, process the second downstream Ethernet frame ac-
cording to the protocol parse instruction to obtain the first
downstream Ethernet frame, and send the first down-
stream Ethernet frame to the switching unit. The control-
ler is configured to: receive the second downstream Eth-
ernet frame sent by the switching unit, determine the pro-
tocol parse instruction according to the second down-
stream Ethernet frame, and send the protocol parse in-
struction to the network integrated processor.

[0147] According to the optical access system provid-
ed in this embodiment of the present invention, because
the optical access device in the optical access system
merely simply decapsulates and encapsulates the first
downstream Ethernet frame, and does not need to per-
form complex processing on the first downstream Ether-
net frame (for example, parsing, changing, forwarding,
and switching the first downstream Ethernet frame), a
switching and control unit no longer needs to be disposed
in the optical access device as that in the prior art, and
the optical access device no longer needs a dedicated
protocol and a dedicated interface standard. In addition,
because all external interfaces of the optical access de-
vice in the optical access system use standard protocols,
the optical access device can provide a standardized ex-
ternal interface. Furthermore, because functions such as
switching, processing, and control in the optical access
system are implemented by standardized devices, each
of these standardized devices can provide a standard-
ized external interface, and these standardized devices
interact with each other without using a dedicated proto-
col and a dedicated interface standard. Therefore, in this
embodiment of the present invention, function independ-
ence and standardization of the optical access system
can be implemented by implementing standardization of
the optical access device, and use flexibility of the optical
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access system is further improved.
Embodiment 3

[0148] As shown in FIG. 6, this embodiment of the
present invention provides an optical access device 1.
The optical access device 1 includes a first data encap-
sulation module 10, a data scheduling module 11 con-
nected to the first data encapsulation module 10, and a
second data encapsulation module 12 connected to the
data scheduling module 11.

[0149] The first data encapsulation module 10 is con-
figured to: receive an upstream data frame, decapsulate
the upstream data frame according to a first protocol to
obtain a payload of the upstream data frame, and send
the payload to the data scheduling module 11.

[0150] The data scheduling module 11 is configured
to: receive the payload sent by the first data encapsula-
tion module 10, and send the payload to the second data
encapsulation module 12 according to bandwidth of the
first data encapsulation module 10 and bandwidth of the
second data encapsulation module 12.

[0151] The second data encapsulation module 12 is
configured to: receive the payload sentby the data sched-
uling module 11, encapsulate the payload into a first up-
stream Ethernet frame according to an Ethernet protocol,
and send the first upstream Ethernet frame.

[0152] Inthis embodiment of the presentinvention, the
second data encapsulation module that can provide a
standardized Ethernet interface may be disposed in the
optical access device, to standardize the optical access
device, and enable the optical access device to interact
with an Ethernet by using the Ethernet protocol.

[0153] Inthis embodiment of the presentinvention, im-
plementation of decapsulating the upstream data frame
by the optical access device according to the first protocol
to obtain the payload of the upstream data frame is the
same as implementation of decapsulating a data frame
by an optical access unit in an optical access device in
the prior art. For details, refer to the implementation of
decapsulating a data frame by the optical access unit in
the optical access device in the prior art. Details are not
described in this embodiment of the present invention.
[0154] Optionally, implementation of the first data en-
capsulation module in this embodiment of the present
invention varies with different optical networks to which
the optical access device is applied. Specifically, the first
data encapsulation module may be set according to an
optical network to which the optical access device needs
to be actually applied. For example, according to a com-
munications protocol used in the optical network to which
the optical access device needs to be actually applied,
the first data encapsulation module that can support the
protocol is set. The protocol is the first protocol.

[0155] Optionally, the first data encapsulation module
in the optical access device may be correspondingly de-
signed according to a communications protocol used in
an optical network to which the optical access device is
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actually applied. Thatis, the firstdata encapsulation mod-
ule may adaptively change according to different com-
munications protocols used in optical networks to which
the optical access device is actually applied, so that the
first data encapsulation module can support the commu-
nications protocol used in the corresponding optical net-
work. This is not limited in the present invention.

[0156] For specific description of the first protocol sup-
ported by the first data encapsulation module, refer to
related description of the first protocol supported by the
optical access device in Embodiment 1. Details are not
described herein again.

[0157] Itshould be noted that in a process of upstream
data transmission by a user terminal, because the optical
access device provided in this embodiment of the present
invention merely simply grooms, decapsulates, and en-
capsulates the upstream data frame, both the first data
encapsulation module and the second data encapsula-
tion module perform only PHY layer and MAC layer
processing on the upstream data frame. Specifically, af-
ter receiving, at a PHY layer, the upstream data frame
sent by an optical network device connected to the optical
access device (the optical network device may be con-
nected to multiple user terminals), the first data encap-
sulation module first decapsulates the received upstream
data frame at a MAC layer according to the first protocol
supported by the first data encapsulation module, that is,
a frame header of the upstream data frame is removed,
and the payload of the upstream data frame is reserved;
and then sends the payload to the data scheduling mod-
ule. The data scheduling module sends the payload to
the second data encapsulation module according to the
bandwidth of the first data encapsulation module and the
bandwidth of the second data encapsulation module.
Correspondingly, after receiving the payload sent by the
data scheduling module, the second data encapsulation
module first encapsulates the payload at the MAC layer
according to the Ethernet protocol, thatis, aframe header
of the Ethernet protocol is added to the payload to obtain
the first upstream Ethernet frame; and then sends, at the
PHY layer, the first upstream Ethernet frame to the
switching unit connected to the optical access device for
processing.

[0158] Optionally, the first data encapsulation module
may generally provide multiple ports, for example, mul-
tiple first ports. The second data encapsulation module
may also provide multiple ports, for example, multiple
second ports. In the process of upstream data transmis-
sion by the user terminal, the data scheduling module
grooms, to the second data encapsulation module ac-
cording to bandwidth of the multiple first ports and band-
width of the multiple second ports, the payload sent by
the first data encapsulation module. The second data
encapsulation module encapsulates the payload into the
first upstream Ethernet frame, and then sends the first
upstream Ethernet frame by using the multiple second
ports.

[0159] Optionally, in this embodiment of the present
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invention, the first upstream Ethernet frame may be a
layer-2 Ethernet frame or a layer-3 Ethernet frame. This
is not specifically limited in the present invention.
[0160] Optionally, the first data encapsulation module
supports different first protocols, and correspondingly,
the upstream data frame has different frame headers.
Specifically, it may be specified, according to an actual
use requirement, that the first data encapsulation module
provided in this embodiment of the presentinvention sup-
ports different first protocols. This is not limited in the
present invention.

[0161] Because the optical access device provided in
this embodiment of the present invention can provide a
standardized interface, and no longer needs a dedicated
protocol and a dedicated interface standard, a require-
ment of each operator can be better met, and device
investment costs and device operation and maintenance
costs of the operator are further reduced.

[0162] For other description of the optical access de-
vice, refer to related description of the optical access de-
vice in Embodiment 1. Details are not described herein
again.

[0163] According tothe optical access device provided
in this embodiment of the present invention, the optical
access device merely simply grooms, decapsulates, and
encapsulates the upstream data frame, and does not
need to perform complex processing on the upstream
data frame (for example, parsing, changing, forwarding,
and switching the upstream data frame). Therefore, in
comparison with the prior art, for the optical access de-
vice inthis embodiment of the presentinvention, a switch-
ing and control unit no longer needs to be disposed in
the optical access device, and the optical access device
no longer needs a dedicated protocol and a dedicated
interface standard. In addition, because each of the first
data encapsulation module and the second data encap-
sulation module in the optical access device in this em-
bodiment of the present invention is a module using a
standard protocol, the optical access device can provide
a standardized external interface. Therefore, the optical
access device provided in this embodiment of the present
invention can implement standardization of the optical
access device, and use flexibility of the optical access
device is further improved.

[0164] A person skilled in the art may understand that
a frame structure of the upstream data frame is corre-
sponding to the communications protocol used in the op-
tical network to which the optical access device is spe-
cifically applied in the foregoing example. For example,
when the optical access device provided in this embod-
iment of the present invention is applied to an optical
network, the upstream data frame uses a frame structure
corresponding to a communications protocol used in the
optical network.

[0165] Optionally, the optical access device provided
in this embodiment of the present invention may be an
optical access device line card.

[0166] The optical access device provided in this em-
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bodiment of the present invention is set to an optical ac-
cess device line card, so that the optical access device
can be directly connected to the switching unit without
using a high-speed data cable or an optical fiber. There-
fore, the high-speed data cable or the optical fiber can
be saved, and optical network deployment costs are fur-
ther reduced.

[0167] Optionally, with reference to FIG. 6, as shown
in FIG. 7, the optical access device 1 provided in this
embodiment of the present invention may further include
an optical transceiver module 13 connected to the first
data encapsulation module 10. The upstream data frame
is an optical signal.

[0168] The optical transceiver module 13 is configured
to: receive an electrical signal sent by the optical network
device connected to the optical access device, convert
the electrical signal into the optical signal, and send the
optical signal to the first data encapsulation module 10.
[0169] It should be noted that for upstream data trans-
mission by the user terminal, a signal received by the
optical transceiver module from the optical network de-
vice connected to the optical access device is an electri-
cal signal, and the optical transceiver module performs
optical-to-electrical conversion on the electrical signal to
obtain an optical signal, and sends the optical signal to
the first data encapsulation module for processing.
[0170] In this embodiment shown in FIG. 7, because
the optical transceiver module is integrated into the op-
tical access device, the optical access device may be an
optical module.

[0171] Fordescription of specificimplementation of the
optical module serving as the optical access device, refer
to related description of specific implementation of the
optical module serving as the optical access device in
Embodiment 1. Details are not described herein again.
[0172] The optical access device provided in this em-
bodimentofthe presentinvention is setto an optical mod-
ule, so that the optical access device can be directly in-
serted into the switching unit (for example, a standard-
ized switch in the prior art) without using a high-speed
data cable or an optical fiber. Therefore, the high-speed
data cable or the optical fiber can be saved, and optical
network deployment costs are further reduced.

[0173] Optionally, the bandwidth of the first data en-
capsulation module 10 is equal to the bandwidth of the
second data encapsulation module 12.

[0174] Inthis embodiment of the presentinvention, the
bandwidth of the first data encapsulation module in the
optical access device is set to be equal to the bandwidth
ofthe second data encapsulation module, soastoensure
that data forwarded by the data scheduling module in the
optical access device is not congested, and further to
ensure that the optical access device has relatively high
working efficiency.

[0175] The optical access device provided in this em-
bodiment of the present invention may be an OLT.
[0176] The optical network device provided in this em-
bodiment of the present invention may be an ONT, an
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MDU, or another optical network device such as an ONU.
This is not specifically limited in the present invention.
[0177] This embodiment of the present invention pro-
vides the optical access device. The optical access de-
vice includes the first data encapsulation module, the da-
ta scheduling module connected to the first data encap-
sulation module, and the second data encapsulation
module connected to the data scheduling module. The
first data encapsulation module is configured to: receive
the upstream data frame, decapsulate the upstream data
frame according to the first protocol to obtain the payload
of the upstream data frame, and send the payload to the
data scheduling module. The data scheduling module is
configured to: receive the payload sent by the first data
encapsulation module, and send the payload to the sec-
ond data encapsulation module according to the band-
width of the first data encapsulation module and the band-
width of the second data encapsulation module. The sec-
ond data encapsulation module is configured to: receive
the payload sent by the data scheduling module, encap-
sulate the payload into the first upstream Ethernet frame
according to the Ethernet protocol, and send the first up-
stream Ethernet frame.

[0178] According to the optical access device provided
in this embodiment of the present invention, because the
optical access device provided in this embodiment of the
present invention merely simply grooms, decapsulates,
and encapsulates the upstream data frame, and does
not need to perform complex processing on the upstream
data frame (for example, parsing, changing, forwarding,
and switching the upstream data frame), a switching and
control unit no longer needs to be disposed in the optical
access device as that in the prior art, and the optical
access device no longer needs a dedicated protocol and
adedicated interface standard. In addition, because each
of the first data encapsulation module and the second
data encapsulation module in the optical access device
in this embodiment of the present invention is a module
using a standard protocol, the optical access device can
provide a standardized external interface. Therefore, the
optical access device provided in this embodiment of the
present invention can implement standardization of the
optical access device, and use flexibility of the optical
access device is further improved.

Embodiment 4

[0179] As shown in FIG. 6, this embodiment of the
present invention provides an optical access device 1.
The optical access device 1 includes a first data encap-
sulation module 10, a data scheduling module 11 con-
nected to the first data encapsulation module 10, and a
second data encapsulation module 12 connected to the
data scheduling module 11.

[0180] The second data encapsulation module 12 is
configured to: receive a first downstream Ethernet frame,
decapsulate the first downstream Ethernet frame accord-
ing to an Ethernet protocol to obtain a payload of the first
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downstream Ethernet frame, and send the payload to the
data scheduling module 11.

[0181] The data scheduling module 11 is configured
to: receive the payload sent by the second data encap-
sulation module 12, and send the payload to the first data
encapsulation module 10 according to bandwidth of the
second data encapsulation module 12 and bandwidth of
the first data encapsulation module 10.

[0182] The first data encapsulation module 10 is con-
figured to: receive the payload sent by the data sched-
uling module 11, encapsulate the payload into a down-
stream data frame according to a first protocol, and send
the downstream data frame.

[0183] Inthis embodiment of the presentinvention, the
second data encapsulation module that can provide a
standardized Ethernet interface may be disposed in the
optical access device, to standardize the optical access
device, and enable the optical access device to interact
with an Ethernet by using the Ethernet protocol.

[0184] Inthis embodiment of the presentinvention, im-
plementation of encapsulating the payload of the first
downstream Ethernet frame into the downstream data
frame by the optical access device according to the first
protocol is the same as implementation of encapsulating
data by an optical access unit in an optical access device
in the prior art. For details, refer to the implementation of
encapsulating data by the optical access unit in the op-
tical access device in the prior art. Details are not de-
scribed in this embodiment of the present invention.
[0185] Optionally, implementation of the first data en-
capsulation module in this embodiment of the present
invention varies with different optical networks to which
the optical access device is applied. Specifically, the first
data encapsulation module may be set according to an
optical network to which the optical access device needs
to be actually applied. For example, according to a com-
munications protocol used in the optical network to which
the optical access device needs to be actually applied,
the first data encapsulation module that can support the
protocol is set. The protocol is the first protocol.

[0186] Optionally, the first data encapsulation module
in the optical access device may be correspondingly de-
signed according to a communications protocol used in
an optical network to which the optical access device is
actually applied. Thatis, the firstdata encapsulation mod-
ule may adaptively change according to different com-
munications protocols used in optical networks to which
the optical access device is actually applied, so that the
first data encapsulation module can support the commu-
nications protocol used in the corresponding optical net-
work. This is not limited in the present invention.

[0187] For specific description of the first protocol sup-
ported by the first data encapsulation module, refer to
related description of the first protocol supported by the
optical access device in Embodiment 1. Details are not
described herein again.

[0188] It should be noted that in a process of down-
stream data transmission by a user terminal, because
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the optical access device provided in this embodiment
of the present invention merely simply grooms, decap-
sulates, and encapsulates the first downstream Ethernet
frame, both the first data encapsulation module and the
second data encapsulation module perform only PHY
layer and MAC layer processing on the first downstream
Ethernet frame. Specifically, after receiving, at a PHY
layer, the first downstream Ethernet frame sent by the
switching unit connected to the optical access device,
the second data encapsulation module first decapsulates
the first downstream Ethernet frame at a MAC layer ac-
cording to the Ethernet protocol, that is, a frame header
of the first downstream Ethernet frame is removed, and
the payload of the first downstream Ethernet frame is
reserved; and then sends the payload to the data sched-
uling module. The data scheduling module sends the
payload to the first data encapsulation module according
to the bandwidth of the second data encapsulation mod-
ule and the bandwidth of the first data encapsulation mod-
ule. Correspondingly, after receiving the payload sent by
the data scheduling module, the first data encapsulation
module first encapsulates the payload at the MAC layer
according to the first protocol supported by the first data
encapsulation module, that is, a frame header of a cor-
responding communications protocol (that is, a commu-
nications protocol that is used in an optical network to
which the optical access device is specifically applied
and that is corresponding to the first protocol supported
by the first data encapsulation module when the optical
access device is applied to the optical network) is added
to the payload to obtain the downstream data frame; and
then sends, atthe PHY layer, the downstream data frame
to an optical network device connected to the optical ac-
cess device for processing.

[0189] Optionally, the first data encapsulation module
may generally provide multiple ports, for example, mul-
tiple first ports. The second data encapsulation module
may also provide multiple ports, for example, multiple
second ports. In the process of downstream data trans-
mission, the data scheduling module grooms, to the first
data encapsulation module according to bandwidth of
the multiple second ports and bandwidth of the multiple
first ports, the payload sent by the second data encap-
sulation module. The first data encapsulation module en-
capsulates the payload into the downstream data frame,
and then sends the downstream data frame by using the
multiple first ports.

[0190] Optionally, in this embodiment of the present
invention, the first downstream Ethernet frame may be a
layer-2 Ethernet frame or a layer-3 Ethernet frame. This
is not specifically limited in the present invention.
[0191] Optionally, the optical access device supports
different first protocols, and correspondingly, the down-
stream data frame has different frame headers. Specifi-
cally, it may be specified, according to an actual use re-
quirement, that the first data encapsulation module pro-
vided in this embodiment of the present invention sup-
ports different first protocols. This is not limited in the
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present invention.

[0192] Because the optical access device provided in
this embodiment of the present invention can provide a
standardized interface, and no longer needs a dedicated
protocol and a dedicated interface standard, a require-
ment of each operator can be better met, and device
investment costs and device operation and maintenance
costs of the operator are further reduced.

[0193] For other description of the optical access de-
vice, refer to related description of the optical access de-
vice in Embodiment 1. Details are not described herein
again.

[0194] Accordingto the optical access device provided
in this embodiment of the present invention, the optical
access device merely simply grooms, decapsulates, and
encapsulates the first downstream Ethernet frame, and
does not need to perform complex processing on the first
downstream Ethernet frame (for example, parsing,
changing, forwarding, and switching the first downstream
Ethernet frame). Therefore, in comparison with the prior
art, for the optical access device in this embodiment of
the present invention, a switching and control unit no
longer needs to be disposed in the optical access device,
and the optical access device no longer needs a dedi-
cated protocol and a dedicated interface standard. In ad-
dition, because each of the first data encapsulation mod-
ule and the second data encapsulation module in the
optical access device in this embodiment of the present
invention is a module using a standard protocol, the op-
tical access device can provide a standardized external
interface. Therefore, the optical access device provided
in this embodiment of the present invention can imple-
ment standardization of the optical access device, and
use flexibility of the optical access device is further im-
proved.

[0195] A person skilled in the art may understand that
a frame structure of the downstream data frame is cor-
responding to the communications protocol used in the
optical network to which the optical access device is spe-
cifically applied in the foregoing example. For example,
when the optical access device provided in this embod-
iment of the present invention is applied to an optical
network, the downstream data frame uses a frame struc-
ture corresponding to a communications protocol used
in the optical network.

[0196] Optionally, the optical access device provided
in this embodiment of the present invention may be an
optical access device line card.

[0197] The optical access device provided in this em-
bodiment of the present invention is set to an optical ac-
cess device line card, so that the optical access device
can be directly connected to the switching unit without
using a high-speed data cable or an optical fiber. There-
fore, the high-speed data cable or the optical fiber can
be saved, and optical network deployment costs are fur-
ther reduced.

[0198] Optionally, with reference to FIG. 6, as shown
in FIG. 7, the optical access device 1 provided in this
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embodiment of the present invention may further include
an optical transceiver module 13 connected to the first
data encapsulation module 10. The downstream data
frame is an optical signal.

[0199] The optical transceiver module 13 is configured
to: receive the optical signal sent by the first data encap-
sulation module 10, convertthe optical signalinto an elec-
trical signal, and send the electrical signal.

[0200] It should be noted that for downstream data
transmission by the user terminal, a signal received by
the optical transceiver module from the first data encap-
sulation module is an optical signal, and the optical trans-
ceiver module performs optical-to-electrical conversion
on the optical signal to obtain an electrical signal, and
sends the electrical signal to the optical network device
connected to the optical access device for processing.
[0201] In this embodiment shown in FIG. 7, because
the optical transceiver module is integrated into the op-
tical access device, the optical access device may be an
optical module.

[0202] Fordescription of specificimplementation ofthe
optical module serving as the optical access device, refer
to related description of specific implementation of the
optical module serving as the optical access device in
Embodiment 1. Details are not described herein again.
[0203] The optical access device provided in this em-
bodiment of the presentinvention is set to an optical mod-
ule, so that the optical access device can be directly in-
serted into the switching unit (for example, a standard-
ized switch in the prior art) without using a high-speed
data cable or an optical fiber. Therefore, the high-speed
data cable or the optical fiber can be saved, and optical
network deployment costs are further reduced.

[0204] Optionally, the bandwidth of the first data en-
capsulation module 10 is equal to the bandwidth of the
second data encapsulation module 12.

[0205] Inthis embodiment of the presentinvention, the
bandwidth of the first data encapsulation module in the
optical access device is set to be equal to the bandwidth
ofthe second data encapsulation module, so astoensure
that data forwarded by the data scheduling module in the
optical access device is not congested, and further to
ensure that the optical access device has relatively high
working efficiency.

[0206] The optical access device provided in this em-
bodiment of the present invention may be an OLT.
[0207] The optical network device provided in this em-
bodiment of the present invention may be an ONT, an
MDU, or another optical network device such as an ONU.
This is not specifically limited in the present invention.
[0208] This embodiment of the present invention pro-
vides the optical access device. The optical access de-
vice includes the first data encapsulation module, the da-
ta scheduling module connected to the first data encap-
sulation module, and the second data encapsulation
module connected to the data scheduling module. The
second data encapsulation module is configured to: re-
ceive the first downstream data frame, decapsulate the
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first downstream Ethernet frame according to the Ether-
net protocol to obtain the payload of the first downstream
Ethernet frame, and send the payload to the data sched-
uling module. The data scheduling module is configured
to: receive the payload sent by the second data encap-
sulation module, and send the payload to the first data
encapsulation module according to the bandwidth of the
second data encapsulation module and the bandwidth
of the first data encapsulation module. The first data en-
capsulation module is configured to: receive the payload
sent by the data scheduling module, encapsulate the
payload into the first downstream data frame according
to the first protocol, and send the downstream data frame.
[0209] Accordingto the optical access device provided
in this embodiment of the present invention, because the
optical access device provided in this embodiment of the
present invention merely simply grooms, decapsulates,
and encapsulates the first downstream Ethernet frame,
and does not need to perform complex processing on
the first downstream Ethernet frame (for example, pars-
ing, changing, forwarding, and switching the first down-
stream Ethernet frame), a switching and control unit no
longer needs to be disposed in the optical access device
as that in the prior art, and the optical access device no
longer needs a dedicated protocol and a dedicated inter-
face standard. In addition, because each of the first data
encapsulation module and the second data encapsula-
tion module in the optical access device in this embodi-
ment of the present invention is a module using a stand-
ard protocol, the optical access device can provide a
standardized external interface. Therefore, the optical
access device provided in this embodiment of the present
invention can implement standardization of the optical
access device, and use flexibility of the optical access
device is further improved.

[0210] The foregoing descriptions about implementa-
tions allow a person skilled in the art to understand that,
for the purpose of convenient and brief description, divi-
sion of the foregoing function modules is taken as an
example for illustration. In actual application, the forego-
ing functions can be allocated to different modules and
implemented according to a requirement, thatis, aninner
structure of an apparatus is divided into different function
modules to implement all or part of the functions de-
scribed above. For a detailed working process of the fore-
going system, apparatus, and unit, refer to a correspond-
ing process in the foregoing method embodiments. De-
tails are not described herein again.

[0211] Inthe several embodiments provided in this ap-
plication, it should be understood that the disclosed sys-
tem, apparatus, and method may be implemented in oth-
er manners. For example, the described apparatus em-
bodimentis merely an example. For example, the module
or unit division is merely logical function division and may
be other division in actual implementation. For example,
multiple units or components may be combined or inte-
grated into another system, or some features may be
ignored or not performed. In addition, the displayed or
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discussed mutual couplings or direct couplings or com-
munication connections may be implemented by using
some interfaces. The indirect couplings or communica-
tion connections between the apparatuses or units may
be implemented in electronic, mechanical, or other forms.
[0212] The units described as separate parts may or
may not be physically separate, and parts displayed as
units may or may not be physical units, may be located
in one position, or may be distributed on a plurality of
network units. Some or all of the units may be selected
according to actual requirements to achieve the objec-
tives of the solutions of the embodiments.

[0213] In addition, functional units in the embodiments
of the present invention may be integrated into one
processing unit, or each of the units may exist alone phys-
ically, or two or more units are integrated into one unit.
Theintegrated unitmay be implementedin a form of hard-
ware, or may be implemented in a form of a software
functional unit.

[0214] When the integrated unit is implemented in the
form of a software functional unit and sold or used as an
independent product, the integrated unit may be stored
in a computer-readable storage medium. Based on such
an understanding, the technical solutions of the present
invention essentially, or the part contributing to the prior
art, or all or some of the technical solutions may be im-
plemented in the form of a software product. The software
product is stored in a storage medium and includes sev-
eral instructions for instructing a computer device (which
may be a personal computer, a server, or a network de-
vice) to perform all or some of the steps of the methods
described in the embodiments of the present invention.
The foregoing storage medium includes any medium that
can store program code, such as a USB flash drive, a
removable hard disk, a ROM, a RAM, a magnetic disk,
or an optical disc.

[0215] The foregoing descriptions are merely specific
implementations of the present invention, but are not in-
tended to limit the protection scope of the present inven-
tion. Any variation or replacement readily figured out by
a person skilled in the art within the technical scope dis-
closed in the present invention shall fall within the pro-
tection scope of the presentinvention. Therefore, the pro-
tection scope of the present invention shall be subject to
the protection scope of the claims.

Claims

1. Anoptical access system, wherein the optical access
system comprises at least two optical access devic-
es, a switching unit connected to the at least two
optical access devices, and a network integrated
processor and a controller that are connected to the
switching unit;
each of the at least two optical access devices is
configured to: receive an upstream data frame, de-
capsulate the upstream data frame according to a
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first protocol to obtain a payload of the upstream data
frame, encapsulate the payload into a first upstream
Ethernet frame according to an Ethernet protocol,
and send the first upstream Ethernet frame to the
switching unit;

the switching unit is configured to: receive the first
upstream Ethernet frame sent by at least one of the
at least two optical access devices, and send the
first upstream Ethernet frame to the network inte-
grated processor if the first upstream Ethernet frame
is user data, or send the first upstream Ethernet
frame to the controller if the first upstream Ethernet
frame is management data; and receive a second
upstream Ethernet frame sent by the network inte-
grated processor, and send the second upstream
Ethernet frame, wherein the second upstream Eth-
ernet frame is an Ethernet frame obtained by
processing the first upstream Ethernet frame by the
network integrated processor;

the network integrated processor is configured to:
receive the first upstream Ethernet frame sent by the
switching unit, receive a protocol parse instruction
sent by the controller, process the first upstream Eth-
ernet frame according to the protocol parse instruc-
tion to obtain the second upstream Ethernet frame,
and send the second upstream Ethernet frame to
the switching unit; and

the controller is configured to: receive the first up-
stream Ethernet frame sent by the switching unit,
determine the protocol parse instruction according
to the first upstream Ethernet frame, and send the
protocol parse instruction to the network integrated
processor.

The optical access system according to claim 1,
wherein
the switching unit comprises at least one switch.

The optical access system according to claim 2,
wherein

the switching unit comprises a first switch connected
to the at least two optical access devices, a second
switch connected to the network integrated proces-
sor, a third switch connected to the controller, and a
fourth switch connected to each of the first switch,
the second switch, and the third switch.

The optical access system according to claim 3,
wherein

each optical access device is connected to the first
switch by using a high-speed data cable or an optical
fiber.

The optical access system according to claim 3,
wherein

each optical access device is an optical access de-
vice line card, the first switch is a switch line card,
and the optical access device line card is connected
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to the switch line card by using a backplane.

The optical access system according to claim 3,
wherein

each optical access device is an optical module, and
the optical module is connected to a port of the first
switch by using an interface of the optical module.

Anoptical access system, wherein the optical access
system comprises at least two optical access devic-
es, a switching unit connected to the at least two
optical access devices, and a network integrated
processor and a controller that are connected to the
switching unit;

each of the at least two optical access devices is
configured to: receive a first downstream Ethernet
frame sent by the switching unit, decapsulate the
firstdownstream Ethernet frame according to an Eth-
ernet protocol to obtain a payload of the first down-
stream Ethernet frame, encapsulate the payload into
a downstream data frame according to a first proto-
col, and send the downstream data frame;

the switching unit is configured to: receive a second
downstream Ethernet frame, and send the second
downstream Ethernet frame to the network integrat-
ed processor if the second downstream Ethernet
frame is user data, or send the second downstream
Ethernet frame to the controller if the second down-
stream Ethernet frame is management data; and re-
ceive the first downstream Ethernet frame sent by
the network integrated processor, and send the first
downstream Ethernet frame to at least one of the at
leasttwo optical access devices according to a send-
ing policy, wherein the first downstream Ethernet
frame is an Ethernet frame obtained by processing
the second downstream Ethernet frame by the net-
work integrated processor;

the network integrated processor is configured to:
receive the second downstream Ethernet frame sent
by the switching unit, receive a protocol parse in-
struction sent by the controller, process the second
downstream Ethernet frame according to the proto-
col parse instruction to obtain the first downstream
Ethernet frame, and send the first downstream Eth-
ernet frame to the switching unit; and

the controller is configured to: receive the second
downstream Ethernet frame sent by the switching
unit, determine the protocol parse instruction accord-
ing to the second downstream Ethernet frame, and
send the protocol parse instruction to the network
integrated processor.

The optical access system according to claim 7,
wherein
the switching unit comprises at least one switch.

The optical access system according to claim 8,
wherein
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the switching unit comprises a first switch connected
to the at least two optical access devices, a second
switch connected to the network integrated proces-
sor, a third switch connected to the controller, and a
fourth switch connected to each of the first switch,
the second switch, and the third switch.

The optical access system according to claim 9,
wherein

each optical access device is connected to the first
switch by using a high-speed data cable or an optical
fiber.

The optical access system according to claim 9,
wherein

each optical access device is an optical access de-
vice line card, the first switch is a switch line card,
and the optical access device line card is connected
to the switch line card by using a backplane.

The optical access system according to claim 9,
wherein

each optical access device is an optical module, and
the optical module is connected to a port of the first
switch by using an interface of the optical module.

An optical access device, wherein the optical access
device comprises a first data encapsulation module,
a data scheduling module connected to the first data
encapsulation module, and a second data encapsu-
lation module connected to the data scheduling mod-
ule;

the first data encapsulation module is configured to:
receive an upstream data frame, decapsulate the
upstream data frame according to a first protocol to
obtain a payload of the upstream data frame, and
send the payload to the data scheduling module;
the data scheduling module is configured to: receive
the payload sent by the first data encapsulation mod-
ule, and send the payload to the second data encap-
sulation module according to bandwidth of the first
data encapsulation module and bandwidth of the
second data encapsulation module; and

the second data encapsulation module is configured
to: receive the payload sent by the data scheduling
module, encapsulate the payload into a first up-
stream Ethernet frame according to an Ethernet pro-
tocol, and send the first upstream Ethernet frame.

The optical access device according to claim 13,
wherein

the optical access device is an optical access device
line card.

The optical access device according to claim 13,
wherein the optical access device further comprises
an optical transceiver module connected to the first
data encapsulation module, and the upstream data
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frame is an optical signal;

the optical transceiver module is configured to: re-
ceive an electrical signal sent by an optical network
device connected to the optical access device, con-
vert the electrical signal into the optical signal, and
send the optical signal to the first data encapsulation
module; and

the optical access device is an optical module.

An optical access device, wherein the optical access
device comprises a first data encapsulation module,
a data scheduling module connected to the first data
encapsulation module, and a second data encapsu-
lation module connected to the data scheduling mod-
ule;

the second data encapsulation module is configured
to: receive a first downstream Ethernet frame, de-
capsulate the first downstream Ethernet frame ac-
cording to an Ethernet protocol to obtain a payload
of the first downstream Ethernet frame, and send the
payload to the data scheduling module;

the data scheduling module is configured to: receive
the payload sent by the second data encapsulation
module, and send the payload to the first data en-
capsulation module according to bandwidth of the
second data encapsulation module and bandwidth
of the first data encapsulation module; and

the first data encapsulation module is configured to:
receive the payload sent by the data scheduling
module, encapsulate the payload into a downstream
data frame according to a first protocol, and send
the downstream data frame.

The optical access device according to claim 16,
wherein

the optical access device is an optical access device
line card.

The optical access device according to claim 16,
wherein the optical access device further comprises
an optical transceiver module connected to the first
data encapsulation module, and the downstream da-
ta frame is an optical signal;

the optical transceiver module is configured to: re-
ceive the optical signal sent by the first data encap-
sulation module, convert the optical signal into an
electrical signal, and send the electrical signal to an
optical network device connected to the optical ac-
cess device; and

the optical access device is an optical module.
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